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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent element 
which accelerates recombination of positive holes with electrons in a luminescent 
layer and emits light with high luminance and high efficiency. 

SOLUTION: In this organic electroluminescent element, an organic layer having a 
luminescent region is formed between a positive electrode and a negative electrode. The 
organic electroluminescent element is characterized in that at least part of the 
organic layer is formed of a mixed ligand complex such as a (phenanthroline) 
(benzene diolate) plutinum complex expressed by structure formula (1 ), for instance. 
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[0 0 6 4] c:<DJ:5icf^S{b^clMg«»J2©#fia«|^% 



Siit^ (4) :2,9-5'*;if*^4.7-i^'7j=Jt-7xti'h5y i'^'m'^'fy) 
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^simiz^^miM^n-ofzmm. 720 nmi^jfitc^Tttf 

^ffo/tid^^ 8 V-e9 5 c d/m' Ojl¥g^*s#^>n 
tc. 

[0 0 6 5] ;i(DWflim^fS7t«^^f^®«. ^^^ffl 

fz. sfc. ^D^jif^s 0 c d /m' X'mmm.?:—mizm 

4 0B#PBlT$.-^;t= 
[0 0 6 6] ^fiS^iJS 

**igfisjtt> Mta-is^ [I] cD^t-^ife©^-^. wiBo 
;&ffi{cj:t>T#e.nfe±iBfliiaic (i) T-^$n«.ii^ 

[0 0 6 7] S-r, S^^^gB^fC. 10 0nmC75J¥ 
$cc> I TO*^^.7^c^l^^d^— ^SlcJ^figSnrcS 0mm 
X 3 0mm<D;tf9X»«*-tr-VT-.<>yLyt, 
i7tUTffilS0 2. 0mmX2. Omm(D*ffiMP^^ 

j:o 1 p ajjiT©ii?5T-et^ia«ig^ (1) xm-^ 

n?)Pt (bal) (p h e n) 40iJ;^tdr5 0 nmcOJl 

^iziEfimmm m^^m) iivxm^vrzo mmu- 

f>«&'*r0. Inm/S'irLfco 

[0 0 6 8] ^-jiyu-yd^yi/mmAiivx 
rmmm^ (4) T-^^sn«./\-yi':/D'r >s;iE?Liftiii 

S ! 1 b T ^ ^ U „ / \' y i7 y n ^ > ^j: s O 3j^ - 
— httO. Inm/^tl'tz. 

[0 0 6 9] mTmskm^mii^x(D±^mm. 
^ (2) T^^nsAi d. (h'jx (8-=i^y'jy- 

1 ci,7b^^ia^^:L<Dm^mi'^m(DWkmhm^\t5 0 nm 

tb. ii«U-h«0. 2nm/g>i:Lfe. 
[^kl 0] 



[0 0 7 0] ^mmntvxitMgtAs(Dmmm^m 

m^i-£5 0 nm (MsM) 45^:0^1 5 0 nm (Ag«) 

©is $ jgfig b , 3 J; 5 0 7 (c^ b fc ma ^ m 
mm^^^m^^^mLfz, 

[0 0 7 1] C<O=t5l'f^Mbfc«J£0iJ3(O^«l«^^ 



ff^tzf^m, 7 0 5 nm#ja(c^7tt;-^:7s#-r^x^ 
:t-\^7u-(^miii^iivrz^yti§^m^^rz. « 

ffi-ff^Sd^^froittCI^, 8VT130cd/m' 
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[0 0 7 2] z.<Dmmm^m^mi^^i^sim. ^m^m 

mvxmm^ytL. stsn^^fbs-e-fcis. nm*wmr^ 

[0 0 7 3] mmm4 

CO 0 7 4] *-r, M^mmmm'piz, i o o nmco^ 

$(75 I TOA^^fiS^SAi-^SCJ^fig^nfcS 0mm 

X 3 Omm®:^^^^^^^-^-;/^-^ >i/Lfc:o mm-^T. 
i7i:bTffi^<0 2. 0mmX2. 0 mmCO^feF^ □ 

J;0 1 0-* P aUT(DM^rX'. lEKmmmm-itLx 
(D±^mm^ (3) -e^Sn-£.a-NPD^0iJ^«3 0 

[0 0 7 5] iE?L*fr2ISfCg|LT. WfESIitiC 

(1) T«^?n5Pt (bdl) (phen)*^Jit« 
3 OnmWJP^CfgTtMtLTfiKligbfc, ^^PU-htt 
#*0. 2nm/S>tbfc, 

[0 0 7 6] *;-;i^yP-y=^^>i^®$rs|£f<i:LT 

tfilE«ii;a (4) -e^^n^/ty^yn-f ><&^3t^{c 

«0. Inm/^iLfc. 
[0 0 7 7] m^<SljllS^^i|£f<i:LXMie«jtiC 

(2) T^S^aSA 1 Q.Srfflt^T, 5^— JI.yn>y:^-> 

cfm\zmvxmmvrz, ai q,*^e^c-5^®m^*sr3i 

^<75)ai¥t^J^«3 0 nmi:L. ^I'L'-MiO. 2n 
my&hVfzo 

[0 0 7 8] mmmp-itLx\-^MgtAg<Dmmm^m 

0i)x.«5 0 nm (Mg)^) H^Ul 5 0 nm (AgM) 
[0 0 7 9] C:(73J;'5tf^SSL^cSliS«»l4®*M«^fS 

^^i^^^mmhfz. 5g5tfe«*fe-efe 0 . mmmit 
mm\z^^m^^ff^rzm3k, 705 nmf^jatc^Tttr 

^fr-pfctC^. 8 VTl 4 0 c d/m'®i«tS*«»e. 

[0 0 8 0] eiw*^m#%7^^^*f^M^, ^^^sa 
n.Tizi tin rnmmvtz^i, ^T^si?{fc;««^$n:**^c 
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STl 4 OB^rB^Tafeofeo 

[0 0 8 1] ^mm 5 — 14 

^<Do-^. mtBa-v-f 5>ibT, TfBfllifi^ (5) 
~ (8) -r^^tlSl. 1 0-:7i'^>hDU 

Tf3«ig^ ( 9 ) ~ (11) T^^nS 2 , 2 ' - 
feUi^>K#^^^S.t^TIB^it^ (12) T-^$tlS 
2. 2' - fe5i?>K5i#:*fflI/i, $fcSfIt5Tn-75^ 
^ -y 1/- h <h LT, TIB«it5: (13) ~ (1 

5) x^^n^^y'^yv:t\y-vmm-Vf-BLrs-T%^mm. 
^ (16) x^^n^-i-y^\y>'j^v-vmm^^m 

<f'L>^StL'T«P t'*S:m*--&t3-t*T?a:-i), TIB 

ms\z7^-r^ois.dfzf)v^7-ummzm-:s<^mm. 
liti 1] 

Wigs: (5) : _ 





( 13 ) 
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(11) : 



mm^ (14): 




mm^ (16) : 



[0 0 8 2] mmm. fS.mmii%mmm4:\zmui^xm 
[0 0 8 3] :i(Dj:oizi^mvrzmmm5-~i 4<Dmm 

« 1 iz^-r. 

[0 0 8 4] 

mi] 







(nm) 










5 


Pt*' 


fflfigiC (6) 


ISitS (1 3) 


712 


135 




Pt" 


«it* (7) 


ISiSit (1 3) 


686 


135 


7 


Pt" 


«itiC (8) 


«it^ (1 3) 


663 


160 


8 


Pt'* 


«ie^ (9) 


(1 3) 


685 


125 


9 


Pt** 


m-j^ (1 0) 


flJiS^ (1 3) 


692 


120 


10 


Pt'* 


(11) 


ffifiSS (13) 


666 


145 


11 


Pt'' 


(1 2) 


«iSA (13) 


762 


105 


12 


Pt»* 


(5) 


«f>^ (14) 


767 


130 


13 


Pt'* 


«it£C (5) 


ffii^ (1 5) 


592 


125 


14 


Pt** 


(5) 


ffifi^ (1 6) 


730 


110 



[0 0 8 5] it^mi 

tJtC, TIBflijfiiC (1 7) T«;Sn«2. 3, 7. 8, 
12. 13. 17. 1 8 -:ti'5'X^;i^- 2 1 H. 2 3 
H—!f^}ly^ U>e^ (II) (P tOEP) ^jEK 

WMm m^ytm) \zm^^rcz.i:&.mtmmMi ^mm 

n-52, 3, 7, 8, 12, 13, 17, 1 8 -^ti^^ 
X5^;i/-2 1H, 2 3 H-^JU^-i- U (II) 



[it 1 2 ] 
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(17) : 2. 3. 7. 8. 12, 13. 17. l8-tmfl^2m. 23H- 
*>7^9>6^ (n) mf$^ (PtOEP) 




[0 0 8 6] cicoj;5tf^saufcJtK«»jirow«i«#% 

frofc^*. 6 5 0 nm^a£(r^5te-^*^r-rsx^ 
JE-»«iH!l5£^fTofctC^, 8 V-C8 0 c d/m'© 

mmm^tirc. zo 

[0 0 8 7] ;i©#iS«lffg3t^^SffiS^, Ssg^H 
fc. «ISB»*5 0 c d/in'-e«ii!tM*-5SfC® 

mbTjii^587tb. ^aij^^fks-arfcis. »«*i¥M-rs 

STl 0 O^ralTfeofc. 
CO 0 8 8] JtfegiJ2 

oc, miRmm^ (17) -c^$ns2. a. 7. a. 

12. 13. 17. 1 8 -^ti'^X^^;!/- 2 1 H. 2 3 30 
H-#;i'7^U>a^ (II) ^#:Sr5e7tSlCfflt,ifcC<h 

[0 0 8 9] c:CD<i:^tCf^MLfctfcl!^|!SJ2<D**i«#% 

n-Dfc^M. 6 5 0 nm{^jfi(C^7tt!— ^Sr^-r-ST,^ 

ffi-»«2ffl^*fTOiti:C^, 8 V-C9 0 c d/m'ro 40 

[0 0 9 0] c:©*ii«^?63t5gi^*f^Si^. ^m^W 

fco wmwms 0 c d/m*-^mmm.^-'&\zm. 
mhxmmm^L. mr^it^^tim. mmf>i^m-ri> 
STi 1 ommx'^^rzo 
[0 0 9 1] itmms 

mm^j^ (1) TS^n^S^iEfifc^^^ft: ( (7x:h 
>haU» ('^>-tf>>;::j-U'-h) a^^«c) Wf^te 

Dfc, ttrta^it^ (17) T«^ns2, 3. 7. 8. so 



12, 13, 17, 1 8 -:ti;7yx^;l/- 2 1 H, 23 

H-#;i.7^u>a^ (II) m^iiEfimmm m^yt 

S) tffl(,^fcCi:Jj;^tt*M^J3i:|Wi^(zLT. EI 7 tc 
[0 0 9 2] C(75j;5fCf^S[bfcJ±l55«aj3roW«m#^ 
frofcSS*. 6 5 0 nm#ifitC^^te-^*>tt-€)X-^ 
jE-?iSii^^fT^^ct^^, 8 VT'l 2 0 c d/m' 

[0 0 9 3] :i<D^mm^^^m^^i^m'i&. ^mmm 

fc. i5!]^»JSl 1 0 c d/m'T-^atfi^-^C 

-Sir- 9 0B#rB^T*o;t. 

[0 0 9 4] ttmm4 

mtmm^ (d T^stx^jg^sH&^m ( (7x■:^ 
>hp'j» ('^>-tr>v5f u-h) a^^ff) 

K>\Z, WiafllitiC (17) T^$n5 2, 3. 7. 8, 
12, 13. 17. 1 8 -;t^5'X^;U- 2 1 H, 2 3 
H-#;P7^'J>a4& (II) ^fl:Srfg7tS(Zfflt^fcCi: 

sn^\-i'mmm4tmm\zhx. msiZTn-r^^uy^j], 

[0 0 9 5] C©J;p(C'f^®!bfcH:fe^0iJ4CD*^«^^ 
frtjfcg;^. 6 5 0 nm#ja(C%Jtt;-i7SWr^X'^ 

JE-WSffld^^fifofctC^. 8 VTl 1 0 c d/m' 

[0 0 9 6] CW^^m^^Tt^^^^f^SS^- ^^^H 
feo SAc, «!J^»^ 10 0c d/m'Tm^ffl«:-^fC 

-5 ST 8 o^rai-ea&ofc. 

[0 0 9 7] &,±J^Om<ifi^t£^oiZ. :^¥&miZ&^< 
(1) (7x:^->hn>J» (^>-hf>>':?^ 

Co 0 9 8] Sfc, «rt2-)!S:iC [i] -e«$n-5ig^S5 



( 
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[0 0 9 9] 

[0 10 0] Sfe, tfllB-ifej^ [I] T^^nSzl^SB 

[0 2] IS!. ^11€^^3t^^(75te(r3«BJ©Ma5«llilS^S 
[0 3] #^mi!^^^^?©te©0ijro^gi5«!![lil&»fi5 



[01] 
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[04] 1^, ^^mi^^7tm^^«ffiW0iJW^Mi&^® 

0T'a6-5, 

[0 5] 1^. mmmn^^m'F<D^<Dm(Dm^mmwi^ 

0-t?*S. 

[0 6] 1^, mmm^m^m^<om<Dm<Dmmmmm 

0T*^o 

[0 7] 1^. mmm^%^m^(Di&(Dm<D^^mmwim 

0T'a5-5o 

10 [0 8] ^, mmm^mytmTom.izm(DM(D^^m^ 

[0 9] ra, ^«l«#fl7t3g^^ffl<^^fc7JUA7-ro^ 

1 2-s§^mM (.mm) , 4--KS 

5. 5 a. 5b-^1^S, 7 -m 

8-«aS. 1 0-iE?LttjlS. 11 -^7^ 

^, 1 2-m.'f-m^m. i 4"-»««^iHigs, is-fiij 

»|H1SS. 2 0-^7t7t. 2 1--^^-Jl (IE?L) ya>y4^ 

20 >ys, A. B, c. D-mmm^mytm^ 
im2] 



B 
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